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ABSTRACT 



.A rudder for watercraft, comprising amain rudder which, can . ' 

. be pivoted around a vertioal axis, and a fin which is . ._/ •'. \ \ •'. " [ ' / 

articulated to. the main rudder, can be pivoted abound a Vertical . 

•axlsVby means of, an adjusting system and can be rigidly locked \ 
■.to .the; main; redder wherein. the locking system is disposed inaide, / -.'v.. I 

the vessel's hull. . ' / ' ' ; J ■": 
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TECHNICAL TITLE: RUDDER FOR WATSRCRAFT ; " 

The invention relates to a rudder for watercraft having a fin 
which can be, rigidly locked to the main rudder.,, th* adjusting 
:syVtcMT>' being, disposed in the rudder engine i^S^?*^ 

back groun d of. the Invention 

Rudders .are; disposed in the form of rentable plates or dis' placement; 
in^bera prV the ; star A. of watercraft and when operated - i.: e_ when 1 
adjusted at; a given rudder angle - produce a hydrqdyjiamic transverse 

^whlcfi engages with the. rudder and consequently With the ? 
end of :the;>essel, bringing. Into operation the steering force; ; 
required £o steer the vessel. The hydrodynamic : trahaverae force V 
prod^ce<3 by the rudder results In a rudder torque in relation : to; 
the pivoting axis of the rudder which imjst be produced by the 
rudder engine.' X 

To produce .high rudder, transverse forces, two-part or mult It- par?!:-* * ■•'!■{ 
rudders are known in the construction of veaae la which use the 
high •buoyancy effect which occurs in the case of rudder* divided \ 
intol aeverjjai |P*xts/ when the rear part o? the rudder is adjuste^\ ^ 
in relation "to the direction of the current more strongly that, v . !/ 
the; frot)t. partrof tjie rudder- Such constructions; ire. known as . : 
highr-perforinajide rudders. In the case of multi-part high ^ v .. 
p.eif o'^anpe ;.ruqaer $ of known construction the 1 torque, to be 
pcoduced-by . the .rudder, engine is appreciably greater than in the ■ 
^*? e ; 6 * * single-part displacement rudder of equal later al area. - V' 

^ npwn high performance rudders such as/ for example j-' 
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dC'BECRERv^r, cannot be switched off. They maXe. their high. '. 

buoyancy properties available not only when th-ey are needed '.' 
. ••• namely for manoeuvring at low. speeds, but also: at- full operating . \ . 
• .. speed. Due to. the very high forces which are exerted on such V 
■y a ,hi. 9 h performance rudder at relatively, high speeds of the. vessel,^ 
cotrcpondlngiy strong connecting M ,«*U« are required, namely V 
. . ^. rudder^ten,. the' rudder. engine and the whole mariUn-e 'connectinc, 
.. constructions at the stern. 



• Problem . , 

... therefore a problem of the invention to provide a rudder 

having a flh for watercraft in wbich although, as in the prior art A 
co^tructipns . jf.in adjustment can be constrainedly controlled by 

the a , a i», rudder , such po nstrAin fea control can. nevefc-. 
;,--the^ss\l>..^i-tched off; ; this is convenient rtore particulatly^.ii 
^ • higher' yesse^l. speeds, to obviate the reinforced;' connect! ng'-:^'..^^ :..;^: 
a «^lles^ otherwise needed. If i required, the^uddar Can be 0 K }lk 
^: : ^O^rted:pi^'^ single-part, rudder. ■ ' if V' • ■ 

A;.f%theryco^tion for' the .rudder according .ttffthe invention ^ i V '• '- 
• ■;■ thai; ;al i ; . the> elements wh Ich can be activated 'are i^ily Accessible ^ 
Z^in the vessel's hull apd hot, as in certain prior art ; conations/ 
, in .the^rudder blade , where they are constantly subjected tb ^eavy: Jy- 

• loading due ^vibration, icing, possible leakages }and like , l! 
and. ; yhere- they can neither be given maintenance '^nbr repair** : froi, ^ 
the. vessel !.«• toy thing goes wrong. . . ,v 



***.' v ;..;>■ 
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frrief summary of the invention 

To solve this problem the invention provides a rudder Cor a. * : 

water craft comprising a main rudder member a s hollow rudder 

shaft .adapted to; attach said main rudder member to a wetercraf t \ . 
vfor ..pivotal, movement of said main rudder, met&ber. about, a vertical 

axis yitb respect to the watercraftf . a fin member* means for. 

attaching said fin member to said main rudder- member for pivotal 
^movement of said fin member about a vertiaal axis with respect* to... 

said main rudder member; a pivotal yoke. member attached to said : 
J hollow: rudder, ahafty means for pivoting aaid yoke member *,ith. ; " 

respect to the watercraft; a torsion bar passing through said 
'»"teli^;;rudd*r shaft and having a first end* and a second end j ".. . 

ixneans- coupling said torsion bar first end to: said - fin ^ member • 

•for pivoting of said fin member in response to. twiating of said 
" torsion bar i means/ coupled to said, torsion bar second end fojC: " . ; 

^twisting said torsion bar; a first blocking ro&nber. adapted for ; . 
v:attatonmerit to the wAtercraf tr a second bloating member attache^; s 

i to sMd yoKe member; and a locking member moy ab la between a first . 

; locking position, in whioh said torsion bar is locked to saidr ; / ■ 

; first blocking member permitting pivoting of paid ^ fin member ;- ; 

• with respect, to said, main rudder member , and a second locfclig: 

: position/ ; in which "aa id : torsion bar is locked to said Second ; 

/blocking Mmber preventing pivoting of said fin member ywith : 
respect- to; said raain;-rudder member.- ; *; .; 

'{..The-^'snl^. is' the following advantageous possibilities; 

a) if the torsion rod is rigidly locked to the vessel's hull 
: \the re8ult is that the lever mechanism acooxdiag . to the invention 

produces a: f in movement which is forced by the movement: of the. . . ■ ^ 
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main .rudder . 

b) if the toraion rod is rigidly looted to. the main rudder '. 
3tem # the fin always maintains the same poaition in relation 
to the main rudder. If in this way the fin is locked in. a . 
position: aligned with, the main rudder, the effect transforms, 
the rudder into a single->area rudder. 

c) 1 if ; use is made of a locking unit which can be activated, : 
optionally, the result is also that the fin can be moved on: its; . 
own, without the main rudder engine being operated. :F6r instance; : I 
to inoreaee stability of course when the ship is *t cruising : / 
^peed r the main rudder can remain- aligned i*v:the longitudinal 
direction: of the vessel. The very minor corrections: required 

for holding courbe oan |>e sensitively performed only by " the . f in; ; . , 
Specialists, in the matter expeat from this amongst othe* things ;:.*/•-. 
pone i^e cable savings of. fuel # since, when a course is steered in ; 
the conventional manner 'using the whole main rudder, a Masur^le 
proportion of the propelled consumed by the fltd justed >. 

.rudder..:. .' ' •* \l ' »' ".. .JY 



' ; > ite'acrifitldn--of:'.dr , aviriga ' 
2d . : ; V^Tne-arawto^al^ embodiments of the. invention! ;.<.<••'•-' 
Fiigure l; shows diagrammatically partly in, section, a main 
. i; *;. : *:rujfld , er/With: a fin and the adjustment and drive system; 
; , v : Figure 2 is a plan, view, of the drive arid locking ay .atenr;ulom 
' figure : - . \. * " t r -r " • 

. ; Figure S is., the plan view of the drive and locking 6yot? am shbwn 

; ; in Figure 4, and , 

; Figure 4 is a diagramatic view, partly in vertical Section of > 

• ^ ...•/. ; / : -ma^ih-\ a rui9der with' a fin. and a locking system: which can fie.. 



•7 
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.optionally activated or blocked - 

bcft ailed,: description of the . preferred embodiment 
rFiguto 1 a how a .a ship's hull 10 and amain rudder 70 whioh part 
bcs pivoted by cylinders 15 of a rudder engine: 22 via a rudder. - 
atoiti 21: and a yoke, (rudder quadrant) 25.. Thie main iiidd^ 20- 
bears a fin 30 whioh is connected to the main rudder 20 at 
piaoes >2! and 33. Both the main rudder 20 ahd the fin 30 cfeiti 
be pivoted around vertical axes. A looking system 50 i& clis- 
poaed in the rudder engine epace 120.. / 



• ' v. 
•"V 



-4 a-* 



L v 
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^Thje, rudder stem .is constructed in the form of* a hollow shaft .' ' \ ' 

: ; ; in, which torsion- rod 60 is mounted which terminates at the - base ' 

.in the. Tnain rudder 20 and extends at the- top beyond the'en& : -bf ' . . . '. ' 
the yoke 25. As shown also' in Fig.. 2, disposed at the, top. end ./ 
.of- the torsion rod 6Q is a. chanyeover unit 100 which is opeiatively, * 
... connected to a ( locking device (cf. Fig, 1) which, comprises 

blocking wentoer *. 70! mounted rigidly 'attached to the vessel, and a 
blocking member^- 170 mounted' rigidly attached to the yoke, ao '-that 
V. W* z WO- can" be used optionally for locking in . .... ^ V 

relation to .the. blocking member 70 mounted rigidly, attached to the ; ^ :: 
V ve«a;eVo^ the blocking member 170- mounted rigidjiy 

;tn? relation 1 Mto-the yoke.. The changeover unit 10.0; can be, el^trl^all^^ 

or. mechanically rembte-cbntxoLiedr. . 
it .can . also be activated directly manually. i j 

; ^^e';Miij-. redder! 20 has a .-system 40 for the adjustment off tha£ fin- f : > V 

system 40 .consists "of - l a. fir**! eccentric : '§4~ 

■ .V' w ^f ch i 1 8 :^f s P£ 8 * d at the \ bottom 'end of the torsion rod 60 and yla: V 
' ; f. P^V^^r?^ 11 cont rol rod 63 adjusts a second : eccentric &5 whose 

; ih aft "is* rigidly ! connected , to- 'the pivot pf the fin 30 c - ; "I \. 

' y^Xtyt^ia changeover unit 100 performs locking; to^&eJ :bloefcl^:TOrtb^r"- : 'i 
•Aj : 170 ? /.^e; ; tOrsioh ; . 1 -rod. SO Is hot rotated in relation to the rudder 
;v. : >^rji^ f in;/3.0 regains parallel, with the main rudder ;20- irv : - V 

; . ali . adpustmerit angles thereof i ; if in contrast t{je changeover unit '!./:] * 

■ ,100 performs locking with the blocking member ' 70 the- roidder .st^;. ' j 
is - r ? tated ! ^h relation to' the ' torsion rod 60 with changes inj the . 

r , position pfithe rudder. In this way, via the adjusting sygtero 40- ; 
: the fin 30 is adjusted towards the . direction of the current more - ''. 
strongly than ^ the main rudder 20. the angle of adjustment . of the! * 
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. Tin 30. in. relation to the main rudder 20- depend* on the geometry /'.v''"-'' ' yvK' : -\ 

0 *^V ft ^. u *? in ?; system 40 and can be given thereby -for a- required } ■} > ■' : - 
Constrained cbntrb'l-.' J yS: *\ r. 

*;'■*'• .' ■ '■•■7''V ••*" . . • • /• -y, 'i *.'•' * ■" i-'7 : L : : ; y">. - : 

Ift ,^ e . ca ^ °f constant blade- angle of : the rudder, at .high speeds, V \ '' " )> • * 1 
• : V ^ ythe- t^r3ioarbd\60 itself rotates.. The fin 30 ■ i* not adjusted ' : ^ v^'V^V 
; V' ! ..v-\"*.*V on ?** aa- ftt .low speeds, eg that the fin .30: and connecting • • " V ,V: ; - ; 0v ' 

' ' ' '•. P^f te are ; nb't:; so. heavily loaded. More particularly , impact',. : >*! . 

... ^Pf^gficaueed;: for. instance, by ice* floes,' arei: resllientiy " >y* : ^-:-.-" ! £- /*V^ : ^^i 
■ : V ' 'atoiorbed.'' • .. • ' y • lv' : ';ti.' ^ ••' 

'•''/- . to ?*ker advantageous embodiment is illustrated in Fig . 4 ^^icii, ^-^ ■."•'f; $!^rv£ : : 
slifiilarly to the main rudder atein 21, the toralon rod 60 bears ^ ^ 

a; yoke. ._{c;t. ; ;*iflp.;-Pigy 3) which can 'be optioria lly:> moved' x*lat Von ; L l ^V\^^^^ 
- , ':-;V v '*; ,y';' **9 idlv . connected tp the ship or:' rigidly: blocked ''^^Jr.^ f^i^i'^ 

together therewith via drive units 115 which can be activated or » 
. " , Mocked and whioh are shown in the drawings as hydraulic cylinders, ' 

by way of example. , Instead of the hydraulic drive units illustrated. , - ^ 

an$ otner suitable electric, pneumatic or ev<sn mechanical drive unit f % ^ " 

'^^^b V i o»3 as it , can be blocked. If now the arX^leletn9P&\ i /\ ^y^'C^:'. 

• r^- V : - ? ^? k ^f the ; rudder ate* 2r Is -rotated in: relation, tp ^e-V^ ^" ^ il*! ^ r 

• : * * r torsion rod 60 wheri the rudder changes position, i > • v 

V If the drive q^it of the fin is moved synchronously with the main ■ ■ A- V "l,/' 

, rudder engine r the toralon rod 60 does not move in the rudder stew. 
: The •'tin; and main- ruaaer are in practice blocked-' to one another, . 

' ; third, ^sstjaie combination is that the main bidder can jae ; : :i ■' %'>:■ 

:: < > retained fast amidships by the main ruddar engine 15, the ship V . V£\ -i; 

/^^' n 9^ stee *«#" r explusJLvely' by the fin., via the f in-adtuatio^ Sniti il5;i ' 7%:7^T" 
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The- advantages of, thio manner of operation hava. already been 
8et, forth hereinbefore under Point (c) * 
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*THE .EMBODIMENTS OF THE INVENTION IN WHICH AN;! EXCLUSIVE . : 
PSQPERTt. OR PRIVILEGE IS CLAIMED ARE DEFINED' AS POLLQW6> 

T. . A rudder for a watercraft comprising a main* tfuddair. / meinb€r V; 
. a hollow rudder shaft adapted to attach, said. main rudder member 
; td a. watercraft for pivotal movement of said : main rudder member 
about a/ vertical aatis with respect to the watercraft:!; a ^in 
member; means for attaching said fin member to said main rudder 
member for pivotal movement of said fin member about ;a -v^^icat- ; < -. 
axis with' respect to said main rudder member;;- a pivotal vyoke'.. ;* ' •'. 
tdembet attached to said hollow rudder shaft /-means for pivot ing> N. 
;.sai.d : yoke; member, with respect; to,- the watercraft j a torsion hex ; 
passing through said hollow rudder shaft and; ^having; a first end,; 
arid a coupling said torsion; bar first end tb . ' 

-eald; fin member for ; pivoting of said fin member in response t# y \ t 
twisting Of said torsion bar; means coupled to said torsion >\ 
aodond enfl lar twisting said torsion bar y a ffixst blocking /-V'"-;* 
•member adapted for attachment to the watercraft i a second blood- 
ing mEKbec' attached to . said yoke member ; and a locking meitiher i. 
ptpvable between a first locking position, in;:which said' torsion;- 
•fear .is : locked to said first blocking- member permitting plvjoi^tinq:- ; 
of said fin member vith respect to said main rudder member*, 
and a second lQCking position •, in which said torsion bar is 
looked to isa id second blocking member preventing pivoting of 
said flh member with respect to said main rudder mamfcier;,./ ■ 

'2.- .. : ;A : r.uddor aa claimed, in olalm 1 In. Vhlat) attld. loading, 
member is; further movable to a third locking: position, ink which ./{;■[: 
said torsion bar is independent of both said, first blacking , ' .; 
member \ and said second blocking member T ; 
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r 3\ . Avriidder as claimed in alaim 1 in which flaid ,maajna 
coupling . 3 aid torsion bar first end to said ' £ ih meiaber icomjpriso*; . 
a first '/eccentric member attached to said torsion, bati a seoOhd : '"( 
ecce.ntr.ic member attacbuad to said - f In member*? '. and ccntl*t>l .bar . 
; coupling said fir st eccentric member to sa 14; second eccentric 
member . ;i . /•''"?•.!'' 

"4*. ; " i* ■ A *; rudder aa . claimed in claim 3 iti which said firrt and 
eecond eccentric members and said control bar are witbiij BjkidL 
main rudder .member. > 



;."6 : .v. r;; ; : A;;r.ttdder as claimed in claim 1 in which said locking,; ^ 
-member includes hydraulic means for moving aetid locking metaber 
between : -'iba first locking position and the tfeaqnd .locking 
..position . . , . .'• '• \ :'. '• i -': V 

• . FETHERSTQNHftUGH fr . « \l . 
OTTAWA', CANADA 
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